Introduction.
Let Q p and Z p respectively denote the p{adic numbers and the p{adic integers for a xed prime number p. For any subset Y of Z r p and n 2 N we denote by N n (Y ) the cardinality of the image of Y under the natural map Z r p ! (Z=p n Z) In this paper we extend the formula of Oesterl e to arbitrary subanalytic sets in Z r p . In general subanalytic sets in a p{adic manifold M are de ned by local conditions at each point of M (see DD] ). In Z r p however we have the following description.
Let Z p fX 1 ; : : : ; X r g denote the ring of restricted power series in r variables over Z p (see x1). And for n 2 N 0 let P n be the set of nonzero n{th powers in Z p . De nition 0.3. A set S Z r p is subanalytic in Z r p if S is the image under the natural projection : Z r+s p ! Z r p (for some s > 0) of a nite union of sets fx 2 Z r+s p j f(x) = 0; g 1 (x) 2 P n 1 ; : : :; g k (x) 2 P n k g ; where f; g 1 ; : : :; g k 2 Z p fX 1 ; : : :; X r+s g and n 1 ; : : :; n k 2 N 0 .
1. Subanalytic sets.
We state some terminology and results on subanalytic sets of Denef and van den Dries DD] , which will be used.
Let jxj denote the p{adic absolute value for x 2 Q p (such that jpj = p ?1 ) and j j(x 1 ; : : :; x r )j j = sup 16i6r jx i j the induced norm on Q r p . The rings Z p fXg and Q p fXg of restricted power series in X = (X 1 ; : : :; X r ) consist of the formal power series in respectively Z p X]] and Q p X]], for which the coe cients tend to zero by the lter of co nite sets.
An ideal J of Q p fXg determines in Z r p a zeroset fx 2 Z r p j F(x) = 0 for all F 2 Jg. Given a zeroset V Z r p we put I(V ) = fF 2 Q p fXg j Fj V = 0g, and we say that V is irreducible if I(V ) is a prime ideal. The dimension of V is the Krull dimension of Q p fXg=I(V ).
Let now V be an irreducible zeroset of dimension d. As in standard algebraic geometry (see also DD]) we can de ne the subset Reg V of regular points of V and prove that Reg V is a nonempty p{adic submanifold of Z r p of dimension d.
De nition 1.1. A special manifold M in Z r p is a nonempty intersection M = V \ U of an irreducible zeroset V in Z r p with a certain open set U in Z r p such that V \U Reg V .
Here U is a nite union of sets fx 2 Z r p j f 1 (x) 2 P n 1 ; : : :; f k (x) 2 P n k g where f 1 ; : : :; f k 2 Z p fXg and n 1 ; : : :; n k 2 N 0 .
In the de nition above M is clearly a p{adic submanifold of Z r p . We also have that V is the smallest zeroset in Z r p containing M and that dim M = dim V DD, Lemma 3.25].
Further on we will call a set S Z r p a subanalytic manifold in Z r p if S is subanalytic in Letting now m tend to in nity yields the desired equality.
(2) When S is arbitrary subanalytic we decompose S as the disjoint union of suban- By straightforward computation we then obtain the expression above.
When k = 2 the example above covers all primes p except p = 2. But in this case Z 2 n f0g ! P 2 : t 7 ! t 2 is still a 2{fold covering of P 2 and so 
